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[57] ABSTRACT 

In a television receiver with a digital processing system 
for processing display parameters, a CRT discharge 
detector produces a signal in response to discharge of 
the cathode ray tube of the television receiver, and a 
control-reset circuit employs a signal for generating one 
or more reset pulses for holding the registers of the 
signal procesang circuits in their reset state for the 
duration of the cathode ray tube discharge. FoUowiqg 
termination of the discharge, the reset signal is removed 
which allows the signal processing circuits to resume 
their normal function with unaltered data. 

5 Ciainis, 9 Drawing Figures 
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DISCHARGE PROTECTING aRCUIT FOR A 
TELEVISION RECEIVER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a protecting circuit 
for a television receiver, and more particularly to a 
circuit for resetting the microcomputer system control- 
ling the image display of the television receiver in re- 
sponse to detection of discharge of the receiver's cath- 
ode ray tube. 

2. Prior Art 

Modem television receivers frequently incorporate 
microcomputers for adjusting the image displayed on 
the television receiver controlling such factors as color, 
hue, contrast and brightness. These parameters can be 
selected at will by the operator, and representations of 
these parameters are issued by the microcomputer for 
adjusting the image which is displayed. The stored 
parameters can be freely changed by the operator, so 
that the desired viewing conditions can be achieved 
under a variety of different kinds of program materials. 

It sometimes happens that the cathode ray tube of the 
television receiver is discharged, and in this event, a 
transient is created which sometimes disturbs the image 
processing, within the microcomputer system. Accord- 
ingly it is desirable to provide a means for recognizing 
a discharge condition for automatically preventing the 
changing of image processing parameters during the 
period of the discharge. 

BRIEF DESCRIPTION OF THE INVENTION 

It is a principal object of the present invention to 
provide apparatus for detecting the discharge of the 
cathode ray tube of a television receiver, and respond- 
ing thereto for preventing the resetting of parameters 
stored in the microcomputer system used by the televi- 
sion receiver for adjusting the image displayed by the 
cathode ray tube. 

The present invention achieves the advantage of au- 
tomatically preventing alteration of the stored parame- 
ters or processed data by a transient created by dis- 
charge of the cathode ray tube. Thus the image display 
resumes with the same selected image processing pa- 
rameters, when the discharge ends. 

BRIEF DESCRIPTION OF DRAWINGS 

Reference wUl now be made to the accompanying 
drawings in which: 

PIG. 1 is a functional block diagram illustrating a 
television receiver incorporating an illustrative embodi- 
ment of the present invention; 

FIG. 2 is a circuit diagram of a resetting circuit incor- 
porated in the apparatus of FIG. 1; 

FIGS. 3A-3C arc a series of wave forms, relative to 
time, illustrating operation of the apparatus of FIGS. 1 
and 2; 

FIG. 4 is a schematic diagram of the detector circuit 
for detecting discharge of the cathode ray tube; 

. FIGS. 5 A and 58 arc a series of wave forms, relative 
time, illustrating operation of FIG. 4; and 

FIG. 6 is a functional block diagram of a television 
receiver in accordance with the prior art. 



DESCRIPTION OF THE PRIOR ART AND THE 
PREFERRED EMBODIMENT 

Referring to FIG. 6, a television receiver is illustrated 
S in accordance with the teachings of the prior art. In the 
arrangement of FIG. 6, the video signal is processed in 
digital fashion. An antenna 1 of the receiver is con- 
nected to an analog video signal processing circuit 2. 
The processing circuit 2 incorporates a tuner, a video 
10 intermediate frequency amplifier, and an audio-inter- 
mediate frequency amplifier. A microcomputer 3 is 
connected to the signal processing circuit 2, and the 
microcomputer 2 accomplishes a channel selection elec- 
tronically, in response to signals received from an input 
IS unit 4. Typically, the input unit 4 may be a light-receiv- 
ing element which receives control signals from a man- 
ually operated commander or control unit, which may 
be manipulated by the. operator to select the desired 
channel. 

20 The video signal derived from the processing circuit 
2 is connected to a first digital video signal processing 
circuit 5. In this circuit, the luminance signal is pro- 
cessed. The circuit includes an analog-to-digital con- 
verter, a gamma correcting circuit, a matrix circuit, and 

25 a digiul-to-analog converter. The circuit 5 produces a 
digital chrominance signal, and a digital composite syn- 
chronizing signal, both of which are fed to a second 
digital signal processing circuit 6. 
The processing circuit 6 incorporates a chrominance 

30 signal demodulating system, and various image process- 
ing circuits, for carrying out color demodulation and 
performing processing afTecting image parameters such 
as color, hue, contrast and brightness. The circuit 6 
produces a pair of digital color difference signals, which 

35 are fed back to the circuit 5. The circuit 5 employes 
these signals to produce analog primary color signals R, 
G, and B which are fed via a video amplifier 7 to the 
several color conurolling inputs of the cathode ray tube 
8. 

40 The digital synchronizing signal from the second 
processing circuit 6 is supplied to a third digital signal 
processing circuit II. The circuit 11 generates horizon- 
tal and vertical deflection signals H and V which are 
supplied through amplifiers 12 and 13 to the deflection 

45 apparatus or coil 14 of the cathode ray tube 8. Further, 
the output from the amplifier 12 is supplied to a high 
voltage generating circuit 15, which produces a high 
voltage which is supplied to the high voltage anode 16 
of the cathode ray tube 8. 

SO A central control unit (CCU) 20 incorporates a mi- 
crocomputer which is responsive to signals derived 
ffX>in an input unit 21. The' input unit 21 may be a light 
sensitive device responsive to a remote control unit, as 
described above in connection with unit 4. A data stor- 

SS age device 23 is provided, which may be an electrically 
erasable programmable read only memory (EEPROM). 
Both the CCU 20 and memory 23 are connected by a 
data bus 24 to the second processing circuit 6 and to the 
third processing circuit 11. On the basis of the data 

60 stored in the memory 23, the CCU 20 is able to control 
the second and third processing circuits for initializing 
the desired control parameters, and for modifying them 
on the basis of signals supplied through the input unit 
21. When the parameters are to be modified, the input 

65 unit 21 controls* the CCU 20 to cause the appropriate 
parameters to be stored in the memory 23. 

The components making up the receiver of FIG. 6 
are well known and therefore need not be described in 
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detail For example, the receiver may be constructed ing circuit 6 and 11. Operation of these units is allowed 
from inSratenreu marketed by Intet«atioi»l Tel- to commence (torn predetermined miUd cond.tKjns 
Sne I^rVeleS « te "Digit 2000 VLSI Digital when the reset pulse terminates. A«»rting^. faulty 
TV Svstem" » •» »• ^ Qpg^tion of the circuits 6, 11 and 20 is avoided during 

A problem in connection with operation of the prior 5 the initial turnHjn of the television receiver before the 
art aS?S in FIG. 6 aris^when the cathode operating voIUges achieve their prescnbed operating 
rav tube 8 is discharged, producing a discharge tran- levels. ji. 
rient which aLte ojeiition of the second and third FIG. 4 illustrates a schematic diagram of the tte- 
Se^i^cirS and 1 1. through the power line, or charge detecting and reset circuit 40. in association with 
through one of the signal lines. In this case, the initial- 10 part of the high voltage generaUon circuit S. 
iS £a a^ the pnfcessed or adjusted data stored in The high voltage generating circuit 15 includes a 
the various resisted of the processing circuits 6 and 11. flyback transformer 35 with a secondary winding con- 
ot thedatast«Ll in the meiiory 23. can be modified by nectcd to a rectifying diode D. A predetermined high 
being i«written or erased. In this case, the image pro- voluge HV is produced at an output terminal 17. To 
cessi^g dau becomes unreliable, to that the displayed 15 this output terminal 17, one end tennmal of a potenti- 
•mage on the cathode ray tube > fe disturbed. ometer 36 (used for focus adjustment) is connected and 

HO. 1 illustrates a television receiver incorporating a resistor 37 is connected from the other end of the 
an illustnitive embodiment of the present invention. It potentiometer 36 to ground. A d'scharge P^l^JJj 
incorporates a discharge protecting drcmt 30 which is produced at a connection point q, between the potenti- 
co^ected to the high voltoge geiJiation circuit IS. for 20 ometer 36 and the resistor 37. on the occasion of any 
Sling a discharge of the cathode ray tube, in which discharge of the cathode ray tube 8. A coupling capaci- 
case a rLi pulse signal is generated which holds the tor C is coniiected to the point g to pass the discharge 
signal processing circuiu 6 and 11. and the CCU 20. in pulse W - voltage divider 41. •»«^,'P«;«""8 r«'stc^^^ 
vL condition. The reset pulse peisistt for the duration and R2 The resistor Rl '^F»"''^^Jr"l^^,'^^^Z 
ofthedischargeofthecathoderaytubeS. and when the 25 C to the base of a tnmsistor f™^^^^^ 
discharge ends, the reset pulse signal is released, to transistor Q3 is conmKted to ground and the baseis irf o 
a low further operation of the uniu 6. 11 and 20. connected to ground through the resistor R2. The volt- 

In FIG 1 corresponding reference numerals are age divider 41 produces a potential at the base of the 
applied to the components corresponding to the ele- transistor Q3 which is a piedetermined proportion of 
ments of FIG. 6. The discharge protecting circuit 3D 30 the volUge amplitude of the pulse PP. 
incorporates a power-on reset circuit 31 and a discharge The collector of the transistor Q3 is comiected to an 
detecting and reset circuit 40. The details of construe- output terminal 43. A control current pulse PD is pro- 
tion of the power-on reset circuit are illustrated in FIG. duced at the output terminal 43 m response to the dis- 
2 charge of the cathode ray tube 8. 

■ As shown in FIG. 2, a series circuit formed of a con- 35 FIG. 5 illustrates typical wave forms for the pulse 
stam voltage (or zener) diode 32. and a resistor 33 is PP. produced at point g, and the control current pube 
connected between the B+ power supply at point a and PD, produced at the output terminal 43. The oolle^r 
eround. The first transbtor Ql has its base connected to of the transistor Q3 is connected to pomt 34, in common 
a point b between the diode 32 and the resistor 33, and with the collector of the transistor Q2. Since this point 
a second transistor Q2 has its base connected to the 40 is also connected, through resistor 42, to the operating 
collector of the first transistor Ql. An output terminal voltage at point a. the voltage level <>n the »'ne fon- 
34 is connected to the collector of the transistor Q2. nected to the reset inputs of the uniU 6, 11 and 20 (FIG. 
Both the transistors Ql and Q2 have their emitters 1) is normally high, but is brought low, to bold these 
srounded. and their collectors connected through load uniu in their reset states, durmg the duration of each 
resistors 39 and 42, to the B-H supply at point a. 45 control pulse PD. as well as dunng a power-on reset 

A power switch SW is connected between the source pulse PR. 

of B + voltage and point a. so that poim a is at operating The voltage divider circuit 41 functions to produce 
voltage only when the switch is closed and the receiver the control pulse PD only when the discharge pulse PP 
b turaed on « produced. The discharge pulse PP has a peak value in 

When the' switch SW is first closed, to turn on the 50 a range from several lOs of volts, to several 100s of volts 
receiver, the voltage VA at point a increases from 0. as and occasionally several 1000s of volts. Noise pulses of 
shown in FIG. 3A. When the voltage VA rises to a lesser amplitudes do not trigger operation of the transis- 
certain level, the constant voltage diode 32 begins to tor Q3 and lead to false pulses at the output terminal 43. 
conduct and the voltage VB at point b also begins to Since the discharge pulse is an AC transient, as shown 
rise, and when it exceeds the base^mitter operating 55 in FIG. SA. several successive control pulses PD are 
voltage of the first transistor Ql. this transistor is turned produced for alternate hM cycles of the discharge 
on, and its collector volttge falls, as illustrated in FIG. pulses, as shown in FIG. 5B. The units 6, 11 and 20 can 
38. This cuts off the second transistor QX which had be designed to respond to «ch of the succeaive control 
been conducting, by base current flowing through the pulses, but they are usually designed to have a ume 
resistor 39 allowing the voltoge at the output terminal » delay circuit which is triggered or retnggered by each 
34 to rise to the level VA, as indicated in FIG. 3C. This of the control pulses and the reset operation is per- 
forms the power-on reset pulse PR and the reset opera- formed thereafter. Thus, the reset operation is per- 
tion is performed in synchronism with the leading edge formed only once m response to the last one of the 
of the reset pulse. The leading edge of the powerK>n successive pulses. . , . . , 

reset pulse is esUblished by conduction of Q2 when the 65 When a control pulse PD (or a power-on r«et pulse 
switch SW is first closed. PR) « simultaneously supplied to the circuits 6. 11 and 

As shown in FIG. 1. the reset pulse PR is supplied to 20. forcing those circuits to their reset states. proce!«ed 
the ecu 20, and to the second and third digital process- dau stored in the registers of the cireuits 6 and II is 
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mainUined, since its altcraUon is inhibited as long as the 2. Apparatus according to claim 1 wherein said tele- 
discharge pulse PP persists. At the end of the discharge vision receiver has a high voltag^ generating circuit, 
of the oithode ray\^be S. the control pulse PD van- and Mid discharge detecung circuit is wiwected to the 

dtgiul signal proc^smg circuit 6 and 11 are rel^^ ^.^ ^ ^^^^^^ 

from being reset. Accordingly, they can conUnue to 5|^Apparatus according to claim 1 wherein said tele- 
function in processing the image m the same manner as ^.^^^ receiver has a power supply, and said discharge 
before the discharge of the cathode ray tube 8. This detecting circuit is connected to the power supply of 
avoids any disturbance in the image being displayed, jq television receiver, for detecting a transient caused 

Although FIG. 4 illustrates an arrangement for de- y^y discharge of said cathode ray tube, 

tecting the discharge pulse PP from the high voltage 4, Apparatus according to claim 1 wherein said dis- 

circuit, it will be appreciated by those skilled in the art charge detecting circuit incorporates a series connected 

that the discharge pulse PP could instead be detected as capacitor and voltage divider, for producing a momen* 

a transient on the power line. In this event, the rests- is tary control signal in response to detection of discharge 

tance values used in the voltage divider 41 are adjusted of said cathode ray tube. 

to compensate for the different voltoge level of the 5. Apparatus according to claim 1 wherein said dis- 

pulse PP. charge detecting circuit incorporates a first output tran- 

It will be apparent that various other modifications swtor having its collector connected to a control termi- 

and additions may be incorporated in the apparatus of 20 nal. and wherein said means for resetting said micro- 

the present invention without departing from the essen- P^^^^r when the television receiver is first powered- 

tiaIfeaturesofnoveltythercof,wWchweintendedtobe on incorporates a second output transistor having its 

".^ J ^ !f ^ ' col ector connected to said control terminal, means 

defined and secured by the appended chums. connecting said control terminal to reset inputs of the 

What IS claimed is. ^ digital signal processing circuits of said television re- 

1. In a television receiver havmg a cathode ray tube ^^^^ ^^^^-^^ ^^^^^ j„ j,,^^ condition 

and a microcomputer system for processing image ad- ^^^^^ conduction of either of said first or second tran- 

justing data, means for resetting said microcomputer sistore, and means for holding the collectors,of said first 

system when the television receiver is first powered-on, second transistors at a high potential during simul- 
means for detecting discharge ofthe cathode ray tube of 30 taneous non-conduction of both of said output transis- 

said television receiver after power has been supplied, tors, for providing a high potential at said control termi- 

and means for resetting said microcomputer system in nal and allowing said digital processing circuits to func- 

response to the output of said discharge detection cir- tion normally, 

cuit. • • • ♦ • 
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